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In order to assess whether the reported aberrant GH dynamics is a familial characteristic of Friedreich's ataxia a n d / o r is primarily associated with carbohydrate intolerance (as it has been well documented in juvenile diabetes mellitus), we studied the effect of an oral glucose load (OGTT) upon growth hormone (GH) in 12 families with Friedreich's ataxia. In addition, in view of published data showing that CNS disease and metabolic disorders affect serum prolactin (PRL) we also evaluated its serum values in Friedreich's ataxia families.
MATERIALS AND METHODS
From a total of 12 families we studied 9 patients, 13 parents and 11 siblings. Parents from two patients were unavailable (patients 6 and 7). Friedreich's ataxia children from families XI and XIV were found to have normal fasting values but were not studied completely, thus are not reported. One patient with Friedreich's ataxia, who was an insulin dependent diabetic, was not tested nor were her parents. Her siblings were tested and reported here (Nos. 3 and 4); two sisters were affected by both Friedreich's ataxia and diabetes. A strong history for diabetes mellitus was elicited from the paternal side. Of all the family members tested patients 1, 5, 6, 7, and 9 were in wheel-chairs. All the subjects were instructed to eat an adequate carbohydrate diet for the 3 days prior to the OGTT. The test was done in a sitting position after 12 hours of fasting with 100 gms of glucose in lemon juice. A needle was placed in the antecubital vein and kept open with a mixture of sodium citrate and normal saline and clamped in between blood drawings. Samples were taken at times 0, 30 minutes, 60 minutes, 90 minutes, 120 minutes and 180 minutes.
Blood glucose was analyzed using the auto-analyzer. Blood taken for GH and P R L measurements was spun down, the serum separated and frozen until assayed using previously described techniques (Roth et al., 1963; Hwang et al., 1971) .
The criteria for labelling a glucose tolerance as abnormal according to Danowski 1975 or NIH recommendations are found in the preceeding publication. The growth hormone data was analyzed using the guidelines laid out by Roth et al., (1963) in their initial experiments on GH dynamics using the oral GTT.
THE CANADIAN JOURNAL OF NEUROLOGICAL SCIENCES families (patients, siblings, parents) with one exception (Patient no. 2) in whom the abnormal GH values was most likely due to a stress response. The changes in serum GH during the OGTT were within the norms established previously and showed no relationship to the status of glucose tolerance. Similarly, no abnormalities were detected in serum PRL.
DISCUSSION
Our evaluation of GH dynamics as assessed by an OGTT in patients with Friedreich's ataxia showed only one patient with a level of basal GH in the pathologically elevated range (>10). His response to the oral glucose was normal in spite of the fact that he was moderately intolerant by the Danowski criteria in his disposal of the glucose load. In the rest of the patients as well as in the parents and siblings, serum GH values showed a normal response pattern to the ingested glucose. No paradoxical increase was seen in those subjects in whom baseline GH values were at the lowest levels. Three of 9 patients, 7 of 13 parents and 5 of 11 siblings had low fasting GH values. This is a phenomenon seen in normal populations and more often in obesity. Whether the latter applies to the overweight parents needs further exploration. Provocative testing with dopaminergic agonists or insulin hypoglycemia might further identify responders and poor or non responders.
Earlier reports implied a hypothalamic derangement in Friedreich's ataxia (Collu et al., 1977) . Our data, showing normal basal PRL values, suggest that if there is one, it does not affect diffusely the hypothalamic nuclei or the dopamine-rich hypothalamic components involved with the (Martin, 1979) . In other hypothalamic derangements, like anorexia nervosa, and psychosocial dwarfism or the maternal deprivation syndrome, the basal GH may be elevated or normal, and the response to oral glucose variablefrom a paradoxical elevation to normal suppression. In chronic debilitating diseases -which Friedreich's ataxia is -malnutrition, cirrhosis or cancer, a paradoxical GH response to oral glucose has been reported. While all our patients had Friedreich's ataxia, practically all were active and/or could ambulate, albeit with difficulty because of ataxia. It is possible that because of this we did not see the abnormalities of GH dynamics reported by others in patients with Friedreich's ataxia (Collu et al., 1977) .
In summary, the above results suggest the presence of an abnormality in glucose handling in Friedreich's ataxia but do not indicate a relationship between this and the GH serum changes to glucose load. In addition, the failure to identify a trend in either PRL or GH dynamics when assessed horizontally (different families) or vertically (same families) indicates that if there is a hypothalamic effect, it is not involving basal secretion of the above two lactogenic-growth-promotingdiabetogenic hormones and/or the glucose dependant suppressibility of GH output. Further studies are needed with different neuro-endocrine strategies (Martin, 1979; Tolis and Franks, 1979) to assess whether an aberrant GH or PRL secretory pattern can be a hallmark of this debilitating disease.
